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Abstract. The evaluation of the growth performances (body weight and growth speed) 
recorded by the F1 Norwegian White x Tzurcana (NWT) hybrid lambs, compared to those recorded by 
Tzurcana (Tu) pure breed lambs was the aim of our study. We developed the experiment, consisting in 
obtaining and monitoring both hybrid and pure breed lambs, in a private farm from the County of 
Sălaj. We carried out this study on 52 F1 hybrid lambs (NWT) and 32 Tzurcana pure breed lambs 
(control group) of both sexes, bred in the same conditions in experimental years, 2008 and 2009, 
respectively. We performed the breeding on pasture, together with dams, without concentrate 
supplements, up to 160 days of age, when we commercialized the young rams. We recorded the 
following traits: body weight at lambing, 60 days, 120 days, and 160 days of age, as well as the 
average daily gain during 0–60 days, 0–120 days, and 0–160 days of age, in both F1 hybrid lambs 
(NWT) and Tzurcana pure breed lambs (control group). Except difference concerning the lambing 
weight of male lambs, statistically not significant, the differences recorded between the average values 
of hybrids (NWT) and those of Tu lambs are statistically distinct or very significant in advantage of 
hybrids (the Student test) for all other analyzed traits. 
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INTRODUCTION 
 
The biggest share of the sheep meat commercialized worldwide result from hybrids 
with carcasses that, qualitatively, fully accomplish the consumer requirements (Vlaic et al., 
2008). In Romania, the share and economic efficiency of the sheep meat export depend on the 
level of the genuine sheep hybridizing with imported meat breeds, and on the quality of the 
produced carcasses.  
The Romanian farmers highly appreciate Tzurcana breed because of natural 
resistance against extreme weather conditions, parasites, and low feed inputs, but Tzurcana 
lambs have smaller growing rate (190–230 g in semi–intensive system, and 140–180 g on 
pasture) compared to specialized meat breeds (Gavojdian et al., 2011). 
The improvement of the growing rate or dairy production in Tzurcana breed that 
record a bigger share than 70%, of total sheep stocks from Romania, may be easier achieved 
by crossing genuine Tzurcana ewes with specialized breed, meat or dairy, rams. 
In this respect, we note that, in Romania, after 2000, some associations of sheep and 
goat breeders, research stations, or private farmers imported specialized meat breeds’ rams 
(German Blackheaded Muton, Sufflok, Texel Culard, Hampshire Down etc.) and specialized 
dairy breeds’ rams (Laitière Belge, Lacaune etc.). The aim of these imports was their crossing 
with genuine sheep breeds, and obtaining hybrids with better aptitudes for meat or milk 
production (Rău, 1998; Ilişiu, 2009; Dragomirescu, 2007; Vlaic et al., 2004, 2005, 2008, 
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2009, 2010, 2011; Pădeanu et al., 2009, Gavojdian et al., 2011; Sauer et al., 2011). 
The Norwegian White breed is a synthetic breed obtained from crossings performed 
between Dala Norwegian breed and foreign breeds, accepted as genuine breed in 2000–2001. 
It has a big growing rate, high fertility, and a more developed musculature, compared to 
native Dala sheep, but it has low uniformity. During 2006–2007, farmers from the Counties of 
Sălaj and Satu Mare firstly imported in Romania, from Norway, the rams belonging to this 
breed. 
The estimation of the growing performances recorded by Norwegian White x 
Tzurcana F1 hybrid lambs (of both sexes), compared to Tzurcana lambs, from birth up to 160 
days of age was the aim of our study. We perform the rearing of lambs, together with dams, 
on pasture, without feed concentrates inputs. 
 
MATERIALS AND METHODS 
 
We develop this study on Norwegian White x Tzurcana F1 hybrid lambs, and pure 
breed Tzurcana lambs, of both sexes, born in 2008 and 2009, in a private farm, from the 
County of Sălaj. In both experimental years, 2008 and 2009, respectively, we monitored 26 
NWT hybrid male lambs, 26 NWT hybrid female lambs, 16 Tzurcana male lambs, and 16 
Tzurcana female lambs. We recorded the weight of lambs at birth, 60, 120, and 160 days of 
age. We bred the lambs on pasture with dams up to 160 days of age, when we commercialized 
the male lambs. 
Based on weighing results, we calculated the average values and estimates of 
variability for body weight and average daily gain. We tested the differences, between hybrid 
lambs and Tzurcana lambs, using Student test. 
 
RESULTS AND DISCUSSIONS     
 
In Table 1 we present the average values, the estimates of variability and differences 
concerning the body weight and average daily gain in F1 Norwegian White x Tzurcana male 
hybrid lambs, and pure breed Tzurcana lambs, at lambing, 60, 120, and 160 days of age. 
The average of the body weight in male hybrid lambs was of 3.83 kg, while in 
Tzurcana lambs were of 3.63 kg. The difference of 0.20 kg is statistically not significant. 
Compared to those reported by Gavojdian et al. (2011) for male Hampshire Down x Tzurcana 
F1 hybrids (4.51 kg) and male Tzurcana (4.10 kg), these values are lower. 
At 60 days of age, the NWT hybrid lambs recorded an average of 15.82 kg, while 
male Tzurcana lambs recorded an average of 14.06 kg, the difference of 1.76 kg in advantage 
of the hybrid lambs being very significant. These average values are much lower compared to 
those reported by Sauer et al. (2011) in Lacaune x Tzurcana F1 male lambs (23.46 kg), and 
Tzurcana lambs (22.47 kg), at 60 days of age. 
The average of the body weight at 120 days of age was of 25.57 kg in NWT hybrid 
lambs, and 23.23 kg in Tzurcana lambs. Compared to those reported by Pascal (2007) in 
Tzurcana males at 3 months of age (29.70 kg), these values are lower. At 160 days of age, we 
separated lambs from dams, and we recorded average values of 30.73 kg in hybrids, and 
27.97 kg in Tzurcana male lambs. 
The differences between the average values of the body weight at 120 days of age 
(2.34 kg) and 160 days of age (2.76 kg) are distinct significant in advantage of NWT hybrids. 
Gavojdian (2011) reported average values of the body weight at 240 days of age, of 
41.22 kg in Hampshire Down x Tzurcana male hybrids, and 46.77 kg in German Blackheaded 
Muton x Tzurcana F1 male hybrids, and 39.08 kg in Tzurcana lambs, respectively. 
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The variability coefficient of the body weight, in all analyzed ages, recorded 
variations between 8.69% and 16.33%, which indicates a good uniformity of lambs of both 
breed structures. 
 
Tab. 1  
The evolution of body weight and average daily gain (mean ± S.E.),  
from lambing up to weaning – young males, 2008 
 
Trait Breed n X  ± Xs  s V% 
Difference 
± d t 
Norwegian White  
x Tzurcana 26 3.83 ± 0.11 0.54 
14.15 
 
Weight at 
lambing, kg Tzurcana 16 3.63 ± 0.15 0.59 16.33 
 
0.20ns 
 
1.096 
Norwegian White  
x Tzurcana 26 15.82 ± 0.27 1.37 8.69 Weight at 60 days, kg Tzurcana 16 14.06 ± 0.38 1.53 10.91 
 
1.76*** 
 
3.852 
Norwegian White  
x Tzurcana 26 25.57 ± 0.48 2.44 9.55 Weight at 120 days, kg Tzurcana 16 23.23 ± 0.64 2.56 11.01 
 
2.34** 
 
2.959 
Norwegian White  
x Tzurcana 26 30.73 ± 0.62 3.16 10.27 Weight at 160 days, kg Tzurcana 16 27.97 ± 0.84 3.37 12.04 
 
2.76** 
 
2.688 
Norwegian White  
x Tzurcana 26 199.89 ± 3.19 16.26 8.13 
The average 
daily gain, 0–60 
days of age Tzurcana 16 167.65 ± 4.45 17.79 10.61 
 
32.24*** 
 
6.021 
Norwegian White  
x Tzurcana 26 181.18 ± 3.34 17.04 9.41 
The average 
daily gain, 0– 
120 days of age Turcana 16 159.35 ± 4.50 18.01 11.30 
 
21.83*** 
 
3.945 
Norwegian White  
x Tzurcana 26 168.18 ± 3.37 17.18 10.22 
The average 
daily gain, 0– 
160 days of age Tzurcana 16 151.10 ± 4.71 18.86 12.48 
 
17.08** 
 
3.015 
Note: ns–P>0.05%; **-P<0.01; ***-P<0.001% (Student test) 
 
During the analyzed age periods, 0–60 days, 0–120 days, 0–160 days, we recorded, 
in male NWT hybrid lambs, average daily gains of 199.89 g, 181.18 g, and 168.18 g, 
respectively, while in Tzurcana lambs, we recorded relatively lower values, 167.65 g, 159.35 
g, and 151.10 g, respectively (Tab. 1). The differences between the average values of both 
breed structures (32.24 g, 21.83 g, and 17.08 g) are statistically significant at thresholds of 
0.1%, and 1.0%, respectively. 
The average values of the body weight and average daily gain by analyzed age 
periods in female hybrids and pure breed (Tab. 2) reflect the same dynamics as male lambs, 
mentioning that in females, the average values were lower by 8%- 4%. The differences 
between the average values of both breed structures are between 0.35 kg (60 days) and 2.78 
kg (120 days) for the body weight, and between 33.00 g (0–60 days), and 5.13 g (0–160 days) 
for the average daily gain. Except body weight at birth, for which the difference was distinct 
significant, for the other traits, we recorded differences statistically very significant.  
Gavojdian et al. (2011) reported average daily gain equal with 229.46 g (0–28 days), 
and 168.35 g (0–240 days) in German Blackheaded Muton x Tzurcana F1 hybrids, of both 
sexes, 194.12 g (0–28 days), respectively, and 138.45 g (0–240 days), in Tzurcana lambs of 
both sexes. In Tables 3 and 4 are presented the average values and estimates of variability for 
the body weight and average daily gain in male (Tab. 3) and female (Tab. 4) lambs born in 
2009. 
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Tab. 2  
The evolution of body weight and average daily gain (mean ± S.E.),  
from lambing up to weaning – young females. 2008 
Trait Breed n X  ± Xs  s V% 
Difference 
± d t 
Norwegian White  
x Tzurcana 26 3.46 ± 0.08 0.40 11.54 Weight at lambing, kg Tzurcana 16 3.11 ± 0.09 0.36 11.67 
 
0.35** 
 
2.814 
Norwegian White  
x Tzurcana 26 14.46 ± 0.11 0.56 3.88 Weight at 60 days, kg Tzurcana 16 12.45 ± 0.12 0.50 3.98 
 
2.01*** 
 
1.756 
Norwegian White  
x Tzurcana 26 22.92 ± 0.15 0.79 3.44 Weight at 120 days, kg Tzurcana 16 20.14 ± 0.17 0.67 3.34 
 
2.78*** 
 
11.721 
Norwegian White  
x Tzurcana 26 25.10 ± 0.16 0.84 3.33 Weight at 160 days, kg Tzurcana 16 24.09 ± 0.20 0.81 3.35 
 
1.01*** 
 
3.875 
Norwegian White  
x Tzurcana 26 183.32 ± 1.08 5.51 3.01 
The average 
daily gain, 0–60 
days of age Tzurcana 16 150.32 ± 1.27 5.08 3.38 
 
33.00*** 
 
19.399 
Norwegian White  
x Turcana 26 162.18 ± 1.00 5.09 3.14 
The average 
daily gain, 0– 
120 days of age Tzurcana 16 137.58 ± 1.31 5.26 3.82 
 
24.87*** 
 
15.025 
Norwegian White  
x Tzurcana 26 135.31 ± 0.82 4.19 3.09 
The average 
daily gain, 0– 
160 days of age Tzurcana 16 130.18 ± 1.29 5.18 3.98 
 
5.13*** 
 
3.520 
Note: **-P<0.01; ***-P<0.001% (Student test) 
Tab. 3  
The evolution of the body weight and average daily gain (mean ± S.E.),  
from lambing up to weaning – young males. 2009 
Trait Breed n X  ± Xs  s V% 
Difference 
± d t 
Norwegian White  
x Tzurcana 26 3.98 ± 0.09 0.48 12.16 Weight at lambing, kg Tzurcana 16 3.56 ± 0.07 0.27 7.54 
 
0.42** 
 
 
3.182 
 
Norwegian White  
x Tzurcana 26 17.09 ± 0.20 1.01 5.94 Weight at 60 days, kg Tzurcana 16 14.06 ± 0.29 1.15 8.18 
 
3.03*** 
 
 
8.943 
 
Norwegian White  
x Tzurcana 26 27.40 ± 0.28 1.41 5.16 Weight at 120 days, kg Tzurcana 16 22.37 ± 0.19 0.78 3.47 
 
5.03*** 
 
 
13.023 
 
Norwegian White  
x Tzurcana 26 34.18 ± 0.33 1.67 4.90 Weight at 160 days, kg Tzurcana 16 28.19 ± 0.21 0.85 3.03 
 
5. 99*** 
 
13.246 
Norwegian White  
x Tzurcana 26 234.13 ± 2.61 13.30 5.68 
The average 
daily gain, 0–60 
days of age Tzurcana 16 187.50 ± 5.18 20.72 11.05 
 
46.63*** 
 
8.906 
Norwegian White  
x Tzurcana 26 202.55 ± 1.19 8.39 4.14 
The average 
daily gain, 0– 
120 days of age Tzurcana 16 162.18 ± 1.25 5.01 3.09 
 
40.37*** 
 
 
17.046 
 
Norwegian White  
x Tzurcana 26 197.57 ± 1.17 8.13 4.11 
The average 
daily gain, 0– 
160 days of age Tzurcana 16 161.03 ± 1.09 4.37 2.72 
 
36.54*** 
 
16.247 
Note: **-P<0.01; ***-P<0.001% (Student test) 
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From data presented in both tables, we note that both male and female lambs, born in 
2009, recorded bigger average values compared to those born in 2008, in all analyzed traits. 
We also note, that the variability degree of the analyzed traits in lambs born in 2009 is lower 
compared to that recorded in lambs born in 2008 (V%=3.01%-16.33%). 
 
Tab. 4 
The evolution of the body weight and average daily gain (mean ± S.E.),  
from lambing up to weaning – young females. 2009 
 
Trait Breed n X  ± Xs  s V% 
Difference 
± d t 
Norwegian White  
x Tzurcana 26 3.51 ± 0.06 0.28 8.06 Weight at lambing, kg Tzurcana 16 2.94 ± 0.05 0.18 6.20 
 
0.57*** 
 
 
7.184 
 
Norwegian White  
x Tzurcana 26 13.77 ± 0.20 1.00 7.24 Weight at 60 days, kg Tzurcana 16 12.34 ± 0.38 1.52 12.28 
 
1.43*** 
 
 
3.695 
 
Norwegian White  
x Tzurcana 26 23.25 ± 0.22 1.12 4.80 Weight at 120 days, kg Tzurcana 16 20.52 ± 0.19 0.75 3.68 
 
2.74*** 
 
 
8.646 
 
Norwegian White  
x Tzurcana 26 29.59 ± 0.22 1.14 3.86 Weight at 160 days, kg Tzurcana 16 26.18 ± 0.24 0.94 3.60 
 
3.41*** 
 
10.031 
Norwegian White  
x Tzurcana 26 183.31 ± 3.03 15.44 8.42 
The average 
daily gain, 0–60 
days of age Tzurcana 16 167.97 ± 6.37 25.47 15.16 
 
15.34** 
 
2.438 
Norwegian White  
x Tzurcana 26 170.23 ± 1.68 8.55 5.02 
The average 
daily gain, 0– 
120 days of age Tzurcana 16 151.56 ± 1.50 6.01 3.96 
 
18.66*** 
 
 
7.633 
 
Norwegian White  
x Tzurcana 26 170.46 ± 1.31 6.66 3.91 
The average 
daily gain, 0– 
160 days of age Tzurcana 16 151.88 ± 1.45 5.80 3.82 
 
18.58*** 
 
9.210 
Note: **-P<0.01; ***-P<0.001% (Student test) 
 
The differences between the average values recorded in NWT F1 hybrids and Tzu 
pure breed lambs, born in 2009 are statistically very significant, both in males (Tab. 3) and 
females (Tab. 4), except average daily gain, for the age interval 0–60 days, recorded in 
females, where the difference (15.34 g) is distinct significant in advantage of hybrids.  
 
CONCLUSION 
 
- The average values of the body weight and average daily gain from lambing to weaning 
are superior in male and female hybrid lambs from both experimental series (2008 and 2009) 
compared to lambs from the control group (Tzurcana), in all analyzed traits (weight at 
lambing, 60, 120, and 160 days and average daily gains by the following periods:0-60 days, 
0-120 days and 0-160 days).  
- The differences between the average values of the F1 Norwegian White x Tzurcana 
hybrid lambs and those of Tzurcana lambs, of both sexes, and both experimental series, are 
statistically distinct or very significant, in all analyzed traits, except the weight at birth 
recorded in males born in 2008, where the difference a (+0.20 kg) was statistically not 
significant. 
- The superiority of the Norwegian White x Tzurcana hybrids compared to control group 
(Tzurcana) in all analyzed traits from birth to weaning is the proof of manifesting of the 
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heterosis effect in hybrids and involvement in genetic determinism of these traits, of 
interactions between the allele genes of dominance and supra-dominance type, as well as 
interactions between non allele gene of epistasis type. 
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